Adenovirus-mediated gene transfer of dominant negative ras(asn17) in 3T3L1 adipocytes does not alter insulin-stimulated P13-kinase activity or glucose transport.
Recent studies suggest that the ras-map kinase and PI3-kinase cascades converge. We sought to determine whether PI3-kinase is downstream of ras in insulin signaling in a classic insulin target cell. We generated a recombinant adenovirus encoding dominant negative ras by cloning the human H-ras cDNA with a ser to asn substitution at amino acid 17 (ras(asn17)) into the pACCMVpLpA vector and cotransfecting 293 cells with the pJM17 plasmid containing the adenoviral genome. Efficiency of gene transfer was assessed by infecting fully differentiated 3T3L1 adipocytes with a recombinant adenovirus expressing beta-galactosidase (beta-gal); greater than 70% of cells were infected. Infection of adipocytes with ras(asn17) resulted in 10-fold greater expression than endogenous ras. This high efficiency gene transfer allowed biochemical assays. Insulin stimulation of ras-GTP formation was inhibited in ras(asn17)-expressing cells. Map kinase gel mobility shift revealed that insulin (1 UM) or epidermal growth factor (100 ng/ml) resulted in the appearance of a hyperphosphorylated species of p42 map kinase in uninfected cells and those expressing beta-gal but not in cells expressing ras(asn17). In contrast, insulin increased IRS-1-associated PI3-kinase activity approximately 10-fold in control cells and high level overexpression of ras(asn17) did not impair this effect. Similarly, insulin and epidermal growth factor activation of total (no immunoprecipitation) PI3-kinase activity in both cytosol and total cellular membranes and insulin stimulation of glucose transport were not affected by expression of dominant negative ras. Thus, adenovirus-mediated gene transfer is effective for studying insulin signaling in fully differentiated insulin target cells. Inhibition of ras activation abolishes insulin-stimulated phosphorylation of map kinase but does not affect insulin stimulation of PI3-kinase activity. In normal cell physiology, PI3-kinase does not appear to be downstream of ras in mediating the actions of insulin.